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Abstract
To what extent can simple mental exercises cause shifts in empathic habits? Can we use
mobile technology to make people more empathic? It may depend on how empathy is mea-
sured. Scholars have identified a number of different facets and correlates of empathy. This
study is among the first to take a comprehensive, multidimensional approach to empathy to
determine how empathy training could affect these different facets and correlates. In doing
so, we can learn more about empathy and its multifaceted nature. Participants (N = 90)
were randomly assigned to receive either an empathy-building text message program (Text
to Connect) or one of two control conditions (active versus passive). Respondents com-
pleted measures of dispositional empathy (i.e. self-perceptions of being an empathic per-
son), affective empathy (i.e. motivations to help, immediate feelings of empathic concern),
and prosocial behavior (i.e. self-reports and observer-reports) at baseline, and then again
after the 14 day intervention period. We found that empathy-building messages increased
affective indicators of empathy and prosocial behaviors, but actually decreased self-percep-
tions of empathy, relative to control messages. Although the brief text messaging interven-
tion did not consistently impact empathy-related personality traits, it holds promise for the
use of mobile technology for changing empathic motivations and behaviors.
Introduction
“Every smallest stroke of virtue or of vice leaves its never so little scar.”
~William James, 1914, Habit
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Enduring and compassionate social bonds are fundamental to human health and well-being [1,
2]. Yet, in recent years, there have been documented declines in face-to-face social interactions,
and in young people’s self-perceived ability to care and connect with others [3–8]. Some schol-
ars have suggested that new media and technologies at least partially account for such changes
[9, 10], but the use of new media can also be associated with building social connections and
social capital [11, 12].
In this paper, we examine whether it is possible to causally increase empathic feelings, moti-
vations, behaviors, and traits using one such new technology (i.e., text messages on mobile
phones) in young adults. Can we use mobile technology to nurture empathic habits? If so, this
would have the potential to reach a lot of people with very little resources. At first glance, this
seems like a simple applied problem: give people daily reminders to be empathic (versus a con-
trol message) and then later test whether this works. However, this study is among the first to
take a comprehensive, multidimensional approach to empathy in order to determine how
empathy training could affect a number of different facets and correlates of empathy, using
both established and novel measures and conceptualizations. In doing so, we can learn more
about empathy and its multifaceted nature.
Empathy is very difficult to define and measure; the scholarly literature on it is full of differ-
ent conceptualizations and operationalizations of it. Scholars have used the term loosely to
apply to personality traits [13, 14], emotional responses [15], cognitive states or abilities [16–
19], and hypothetical responses to situations [20, 21]. Thus, a general definition that encom-
passes this broad literature is that empathy involves a focus on and concern for others’ perspec-
tives and feelings [22]. The scholarly literature is much more consistent in identifying the
correlates and consequences of empathy. The empathy-altruism hypothesis has been clearly
supported by a number of researchers: people who score high in trait empathy [23], or whose
empathic feelings have been temporarily activated, are more likely to help others [15].
In trying to better understand this complex literature, we see three important facets to con-
sider. First, one of the most critical aspects of empathy is the affective part: both the tendency
to be emotionally moved by other people’s situations (emotional) and the desire to help others
(motivational). These more affective parts seem to be critical to inspiring a number of desirable
behavioral outcomes, such as an increase in prosocial behaviors [15, 23–25] and a decrease in
aggression [26, 27].
Second, it is also important to study behavioral implications of these empathic emotions
and motivations. Ideally, an empathy training program will have the broader impact of increas-
ing prosocial behavior, in addition to increasing various facets of empathy, whether immediate
situational responses to others’ in need or more chronic empathic tendencies. Yet prosocial
behavior does not tell us much in itself. For example, people might volunteer for nonprofit
organizations because they want to feel good, rather than because they care about helping oth-
ers or feel for those in need [28]. Thus, behavioral outcomes should not be the only signals of
prosociality that researchers assess when studying the efficacy of an empathy training program.
At the same time, it would be equally inappropriate to simply assess people’s empathic motiva-
tions and emotions, without examining whether behavioral change also occurred. People can
have good intentions and concerned feelings for others without acting on their impulses. The
fact that empathy motivates prosocial behavior and inhibits aggressive behavior is one of the
reasons that it is so highly valued in society [15, 23–27]. To further complicate the matter,
there are different kinds of prosocial behaviors. Some are more closely tied to empathic activa-
tion (e.g. helping others who are in distress) while others are more peripheral forms of proso-
cial behavior (e.g. cooperation with others) that nevertheless have been found to be correlated
with empathy [29]. It is important to test the potential scope of empathy training programs to
see how far they generalize outside of a specific target in distress.
Increasing Empathy with Text Messages
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Finally, the most common way that empathy is assessed within the literature is via self-
reported trait measures [14, 30, 31]. One commonly used multidimensional measure of empa-
thy, the Interpersonal Reactivity Index, includes affective other-focused (Empathic Concern),
cognitive other-focused (Perspective Taking), and affective self-focused (Personal Distress)
components [14]. There is evidence for the reliability and validity of these standardized instru-
ments, but at the same time, traits are essentially self-perceptions, which are subject to a num-
ber of distortions. For example, people sometimes have a lack of self-awareness about their
personal traits, or are motivated to respond in ways that make them look good [32–34]. Self-
perceptions may also change, depending on the context. For example, after seeing an image of
a highly attractive person, people judge themselves as less attractive [35]. More relevant to the
current paper, one recent study found that exposure to a highly prosocial exemplar (i.e. Super-
man) led to lower helping intentions [36]. Participants could only contrast themselves to such
a high standard. Traits are important indicators of empathy, to be sure, but in order to be con-
vinced that a person is empathic, it would also be important to demonstrate that they feel more
compassionate emotions for others, want to help others, and actually do so when there is a
need and they are given the opportunity to help.
Is empathy malleable? There is evidence that empathic traits are relatively stable, but also,
that they can be responsive to people’s general environments and immediate situations.
Empathic traits are at least partially heritable, with approximately 50% of the variation in such
traits explained by genetic factors [37–40]. People who exhibit more empathic tendencies at
one time, also tend to show more of these tendencies between several months and several years
later [41–48]. Indeed, one study found that empathic traits were positively correlated across a
17 year period, from preschool to young adulthood [49].
Yet empathic traits are also at least partially changeable. Since genetic factors only explain
half of the variation in such traits, this implies that the other half is explained by environmental
factors. Moreover, although there is cross-temporal and cross-situational consistency in
empathic tendencies, the effect sizes are small enough to leave room for individual change in
such tendencies.
To this end, empathic predispositions are at least partially driven by motivation and prac-
tice. For example, people who are more motivated, whether intrinsically or extrinsically, can
increase their empathic feelings and accuracy [50, 51]. This demonstrates that empathy is at
least partially under conscious cognitive control. That is, people can choose to be more or less
empathic, at least in certain circumstances. In addition, parenting practices that encourage
children to take others’ perspectives and discourage aggression predict higher empathy and
more prosocial behavior in children, suggesting an environmental role [52–55]. Moreover, our
recent work has found that college students have been declining over time in dispositional
empathy over the past 30 years [7]. Temporal trends such as these suggest that broad sociocul-
tural factors can affect empathic tendencies.
Socio-emotional intervention programs have also been shown to affect empathy. For exam-
ple, empathy can increase when people are taught to notice the ways in which they are similar
to others [56, 57], when they are taught better emotion recognition abilities or interpersonal
skills [58, 59], when they practice imagining or role-playing other peoples’ experiences [24, 60–
62], when they observe others’misfortunes [63, 64], and after observing others’ empathic or
generous acts [59, 65, 66].
However, few studies have experimentally induced empathy in longitudinal, real world con-
texts to examine the causal role of regularly generating empathic states on subsequent empathic
motivations, emotions, self-perceptions, and prosocial behaviors. Some theorists consider
more automatic (effortless) versus more controlled (effortful) aspects of empathy [67]. We
posit that if people repeatedly engage in practicing empathizing, this will ultimately lead to
Increasing Empathy with Text Messages
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more automatic (or habitual) empathic responses. This is in line with research demonstrating
that tasks that initially take much concentration can later become automatic, almost done with-
out thinking [68, 69]. Indeed, higher empathy people exhibit spontaneous muscle mimicry of
facial expressions when stimuli are presented below their conscious awareness [70]. This pro-
vides some support for the idea that empathy may become more automatic with expertise.
Text messaging as interventions
Many prior empathy-induction studies rely on classroom or laboratory teaching, yet some
studies have found that empathy can be taught using videos [59, 71]. This demonstrates that it
may not be necessary for empathy-building programs to be face-to-face in order to be effective.
In contrast to prior approaches, text messaging is simple, low cost and ubiquitous, but
underutilized in psychosocial domains [72]. Approximately 9/10 Americans own a mobile
phone [73], and 6/10 of those are smartphones [74]. Mobile phones are often kept close to peo-
ple, checked several times throughout the day, and have acquired learned associations with
interpersonal intimacy [75, 76]. One study found that people had their phones in the room
with them 90% of the time, and 50% of the time they were within arm’s reach [77].
Much research in public health has found that it is possible to use text messages to help peo-
ple manage disease (e.g. diabetes) and make better health decisions such as smoking less and
exercising more [78–87]. Text message interventions are inexpensive to implement, can be
embedded within participants’ everyday lives, and can be widely and broadly disseminated.
Yet, so far the research using text messaging as an intervention has predominantly been
focused on trying to change health-behaviors, with virtually no mobile-based research trying to
change psychological traits or social behaviors [72].
Can we use text messages to increase empathy? Some scholars have argued that new media,
including mobile phones, may diminish empathy and social capacities [9, 10]. For example,
one experiment found that simply having a cell phone in the room (versus a control object: a
book) reduced participants’ empathy and feelings of closeness and trust during a social interac-
tion [88]. Another study found that being reminded of or using their cell phone activated fewer
prosocial thoughts and made people less likely to help others in need [89].
Although mobile phones may distract from face-to-face interactions under some circum-
stances, they also literally connect us to others, making us feel closer to loved ones when there
is physical distance [75, 76, 90–93]. With the exception of the two experiments described
above, most prior research on mobile phones and social connectedness has correlated natural
usage patterns with social connectedness variables.
Current study
The current study asks if it is possible to increase empathic motivations, traits, and behaviors
through simple daily reminders. By extension, can we transform mobile phones into psychoso-
cial intervention tools to increase empathic capacity? If so, what can we learn about the multi-
faceted nature of empathy? Young Americans (aged 18 to 24) send and receive over 125 text
messages per day [94]. This makes text messaging a commonplace and likely powerful mode of
intervention among an age group that has relatively lower trait empathy compared to other
Americans [7, 8].
This paper describes the development and validation of a simple one-way text messaging
program, Text to Connect, which is designed to both increase empathy-related outcomes
among young adults, and to further understand the multifaceted nature of empathy. We used a
theoretically driven approach to build participants’ empathic capacity, which interspersed
training on emotional and cognitive aspects of empathy with reminders to act prosocially. Our
Increasing Empathy with Text Messages
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rationale was that daily practice in feeling with others, imagining their perspectives, and doing
small kinds acts may help to create empathic habits in young adults. We conducted a small
(N = 90) randomized control trial to examine how this empathy-building program altered sev-
eral different facets of empathy (i.e. affective, general beliefs, traits / self-perceptions, and
behaviors).
Method
Part 1: Development and selection of text messages for Text to Connect
In order to develop Text to Connect, we drew on prior empathy intervention research, and also
on items from empathy and narcissism scales, to write an initial pool of 39 higher empathy text
messages and 38 lower empathy ones. The low empathy (active control) messages were
designed to be low in empathy in one of two ways: some of them focused on increasing self-
esteem (versus esteem for other people), and others encouraged more objectivity or psychologi-
cal detachment (versus emotional engagement). Each message was 140 characters or less and
was written in everyday language. See S1 Table for the complete list of messages.
Next, the 77 messages were presented to a group of 22 raters in a randomized order, and the
raters answered questions for each message that they saw. The raters were all affiliated (under-
graduate research assistants, graduate students, postdocs, and faculty) with the first author’s
research lab. The raters were not the same people who originally developed the messages.
For the non-behavioral (cognitive, emotional) messages, raters were asked the following two
questions:
1. How other-oriented (caring, empathetic) versus self-oriented (egotistical, individualistic) is
this statement? (1 = extremely self-oriented, 3 = neutral, 5 = extremely other-oriented).
2. How logical (based on thinking, cool) versus emotional (based on feelings, warm) is the
statement? (1 = extremely logical, 3 = neutral, 5 = extremely emotional).
For behavioral messages, raters were asked the following two questions:
1. How other-oriented (caring, empathetic) versus self-oriented (egotistical, individualistic) is
this statement? (1 = extremely self-oriented, 3 = neutral, 5 = extremely other-oriented).
2. How much is this just in someone’s mind or thoughts versus their behavior? (1 = definitely
only in the mind, 3 = neutral, 5 = definitely action / behavior).
Using these ratings, we selected 21 messages (8 cognitive, 8 emotional, 5 behavioral) in each
condition (high empathy versus low empathy) that met the following criteria:
1) High versus low empathy conditions. To be included in the high empathy condition,
messages had to score above the midpoint (3) in Self/Other ratings. To be included in the low
empathy (active control) condition, messages had to score below the midpoint in Self/Other
ratings. Indeed, the 21 messages chosen to be in the high empathy condition were higher in
Self/Other ratings (M = 4.46) than the 21 low empathy messages (M = 1.83), F(1,40) = 251.60,
p< .001. (See Column F in Table 1 for mean ratings.)
2) Emotional, cognitive, and behavioral items. Messages that were rated above the mid-
point (3) for the Logical/Emotional question were categorized as emotional, and messages that
were rated below the midpoint were categorized as cognitive. These categorizations were effec-
tive within both the high empathy and the low empathy conditions. Within the high empathy
condition, the emotional messages were rated as significantly more emotional (M = 4.17) than
the cognitive messages (M = 2.55), F(1,14) = 120.75, p< .001, and within the low empathy
Increasing Empathy with Text Messages
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condition, this was also true (Memotional = 3.47;Mcognitive = 1.84), F(1,14) = 33.29, p< .001. (See
Column G in Table 1 for mean ratings.)
Messages that were rated above the midpoint (3) for the Mind/Behavior question were cate-
gorized as behavioral. Messages were rated as equally behavioral in the high empathy
(M = 4.45) and the low empathy conditions (M = 4.25), F(1,8) = .15, p = .71. (See Column H in
Table 1.) All three types of messages were presented to participants in each condition.
By design, the number of characters per text message was similar across the high empathy
(M = 110.18) versus low empathy conditions (M = 110.46), F(1,36) = .002, p = .97. Yet across
both conditions, the longest messages were the cognitive ones (M = 133.63), then the emotional
ones (M = 108.63), and the behavioral ones were the shortest (M = 88.70), F(2,36) = 15.58, p<
.001. Importantly, there was no interaction between condition and message type, F(2,36) = .25,
p = .78.
Although we tried to match the messages across conditions in terms of reading difficulty,
the text messages in the high empathy condition (M = 4.76) were at a marginally lower reading
grade-level compared to those in the low empathy control condition (M = 6.18), as demon-
strated by the Flesch-Kincaid Grade, F(1,36) = 3.07, p = .089, which represents the US grade
reading level. However, another readability metric (Flesch-Kincaid Reading Ease) found no sig-
nificant difference across the two conditions, F(1,36) = 2.53, p = .12 (See Table 1, Columns D
and E). Moreover, the fact that the control condition grade level was still quite low (i.e. 6th
grade), makes these messages very accessible, especially to the current sample.
Part 2: Examining the effect of Text to Connect
Design. This study used a pre-post longitudinal experimental design, with three between-
subjects conditions. See Fig 1 for a schematic diagram of the study.
Ethics statement. This study was approved by the Institutional Review Board at the Uni-
versity of Michigan. Participants provided written informed consent at the beginning of the
study. Since participants did not give their consent to post their data online, we cannot do so.
However, we will share a de-identified data set with other academic researchers who have
obtained IRB approval from their institution to analyze these data. These researchers will be
Table 1. Characteristics of text messages used in experiment.
A.
Condition
B. Type C. Mean Number
of Characters
D. Mean
Grade Level
E. Mean
Reading Ease
F. Mean Rater
Self (1) to Other
(5)
G. Mean Rater Logical
(1) to Emotional (5)
H. Mean Rater Mind
(1) to Behavior (5)
High
Empathy
Emotional 106.00 4.41 80.21 4.57 4.17 —
High
Empathy
Cognitive 136.13 5.20 74.24 4.40 2.55 —
High
Empathy
Behavioral 88.40 4.68 80.70 4.40 — 4.45
Overall 110.18 4.76 78.38 4.46 3.36 4.45
Low
Empathy
Emotional 111.25 5.31 77.24 1.51 3.47 —
Low
Empathy
Cognitive 131.13 6.58 69.79 2.36 1.84 —
Low
Empathy
Behavioral 89.00 6.64 67.96 1.62 — 4.25
Overall 110.46 6.18 71.66 1.83 2.67 4.25
doi:10.1371/journal.pone.0137585.t001
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required to sign a data confidentiality and protection agreement. Please email the first author
for data requests.
Participants. Participants in the baseline lab session (Time 1) were 90 college students
(60% female) with a mean age of 20.98 (SD = 4.29), who participated in exchange for a mone-
tary incentive. Participants were paid up to $100 for their time: $12 for a baseline lab session,
30 cents per response to each daily mood measure, plus $2.70 if they responded to all six of
them, and $25 for a follow-up lab session.
The ethnic composition of the sample was 52% Caucasian, 33% Asian, 11% African-Ameri-
can, and 4%Other or Unidentified. Seven participants did not return for the follow-up lab ses-
sion (Time 2). This left a final sample size of 83/90 (92.2%; 60% female; Mean age = 20.93,
SD = 4.33), with 51% Caucasian, 34% Asian, 12% African-American, and 3% Other or Unidenti-
fied. Of those, 4 participants declined to be further followed up and thus we did not contact them
for later parts of the study. All data were collected between November 2012 and August 2013.
Procedure. Participants were told that they were participating in a social skills training
study. At baseline (Time 1) participants completed a packet of questionnaires measuring
empathy-related traits, behaviors, and motives, embedded within a larger set of measures
assessing health and wellbeing to be reported elsewhere.
Participants were randomly assigned to one of three intervention conditions: High Empathy
(Text to Connect; N = 37), Low Empathy Control (N = 21), and No Intervention Control
(Responses only; N = 25). Because of limited resources, we deliberatively weighted the random-
ization so that there would be more participants in the high empathy condition compared to
the other two conditions (Combined N = 46). This was so we could examine overall effects of
empathy training compared to any control condition.
The intervention phase of the study began the day after the baseline lab session. All partici-
pants also received text messages 6 times a day for 14 days asking them to rate their mood, feel-
ings of connectedness, and social interactions. Responses to these questions were incentivized
and on average, participants responded to 76.6 of the 84 messages (91.2%) across the 14 day
period. (This number was 78.2 for those who completed the follow up lab session.) These mes-
sages always came 5 minutes after intervention texts, if applicable. Data from this ecological
momentary assessment part of the study will be reported elsewhere.
Post-intervention assessment (Time 2). Participants returned to the lab an average of 19
days (SD = 5 days) after the baseline lab session and completed questionnaires and procedures
nearly identical to the baseline (see measures section below). A logistic regression found that
there was no effect of condition on the tendency to dropout (1 = yes, 0 = no) at the post-inter-
vention session, p = .99.
Covert follow-up (Time 3). An average of 5.8 months (range: 3.8 to 8.5 months) after the
second lab session, we conducted a covert follow-up assessment that involved sending partici-
pants a hostile text message (“stop txting me u jerk!”) and then recording their verbatim
responses. Forty-three out of the 79 contacted participants (54.4%) responded to this message;
50% of these responses were received within the first 5 minutes (Mean = 76 minutes after
Fig 1. Overview of study design.
doi:10.1371/journal.pone.0137585.g001
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receiving text). A logistic regression found that there was no effect of condition on the tendency
to respond to the text message, p = .46.
Overt follow-up (Time 4). We conducted an overt follow-up assessment via an online
survey two weeks after the covert follow-up text message. This occurred an average of 6.2
months (SD = 1.5 months) after the second lab session. Sixty out of the 79 contacted partici-
pants (75.9%) completed this survey. A logistic regression found that there was no effect of
condition on the tendency to complete the overt follow-up survey, p = .93.
Immediate Post-Intervention (Time 2) Measures
All empathy measures and outcomes fit into the categories of i) Affective (i.e. motivations and
emotions), ii) General beliefs, iii) Traits / self-perceptions (i.e. chronic and stable dispositions),
and iv) Behaviors (self-reported and observed). In the Results section and S2 Table, we thus cat-
egorize them as such to help organize their interpretation.
Motives for volunteering. At both the baseline and post-intervention sessions, partici-
pants reported whether they currently volunteered for non-profit organizations, and listed the
reasons why. We coded the reasons into three categories. One category was other-oriented: to
help others (1 = yes, 0 = no), and two were more self-oriented: because it feels good (1 = yes, 0 =
no), and to help participants’ career or to learn something new (1 = yes, 0 = no).
Aggressive beliefs. We measured aggressive beliefs using the Normative Beliefs About
Aggression Scale [95], which assesses the extent to which people believe that is okay to behave
aggressively under various circumstances, including direct provocations. An example item is:
“Suppose a young man hits another young man, John. Do you think it’s wrong for John to hit
him back?” (1 = It’s really wrong, 2 = It’s sort of wrong, 3 = It’s sort of OK, 4 = It’s perfectly OK).
The 20 items were averaged, with higher numbers indicating more aggressive beliefs.
Moral principle of care. The eight item Principle of Care scale [96, 97] measured partici-
pants’ beliefs about the moral importance of caring for others. A sample item is: “People should
be willing to help others who are less fortunate” (1 = strongly disagree, 3 = neutral, 5 = strongly
agree). Items were averaged for analysis, with a higher score indicating more caring attitudes.
Dispositional empathy. We assessed four dimensions of trait empathy with the 28 item
Interpersonal Reactivity Index [14]. Participants rated each item from 1 (does not describe me
well) to 5 (describes me very well). Perspective Taking, or cognitive empathy, involves imagin-
ing others’ perspectives (e.g. “I sometimes try to understand my friends better by imagining how
things look from their perspective”), and Empathic Concern, or emotional empathy, involves
feeling compassion for others (e.g. “I often have tender, concerned feelings for people less fortu-
nate than me”). Fantasy involves an imaginative identification with fictional characters (e.g. “I
really get involved with the feelings of the characters in a novel”), and Personal Distress involves
more self-oriented emotional responses to others’ painful experiences (e.g. “When I see some-
one who badly needs help in an emergency, I go to pieces”). Items were averaged, with a high
score indicating greater dispositional empathy.
Giving and receiving social support. Participants answered eight questions about giving
and receiving support. Two of the questions were general: “During the past seven days, was any-
one available to help you [were you available to help others] with advice, encouragement,moral
or emotional support?” The other six questions used a similar format to ask whether partici-
pants had given or received emotional support from 1) friends, neighbors, or co-workers, 2)
brothers or sisters, and 3) parents. We calculated a ratio by dividing the sum of the giving sup-
port questions by the sum of the receiving support questions. Thus, numbers above one indi-
cate giving support more than receiving support, and numbers below one indicate receiving
support more than giving support.
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Empathy in imagined scenarios. Participants read three short scenarios describing a friend
in distress (available upon request to the first author), and then were asked to write the exact
words that they would say in response to their friend. One scenario described a friend who had
studied very hard for a test but got a low grade. The friend said that he felt overwhelmed about
an upcoming paper. The second scenario described a friend who was arrested after accidently
putting toothpaste into her pocket when her arms were full with other items. The last scenario
described a friend who thought her boyfriend might be cheating on her because she discovered a
suspicious text message. All three of the scenarios included the friend directly sharing negative
emotions with the participant. Participants’ written responses were coded by blind coders for the
presence of four themes. Two assessed emotional empathy: emotional resonance, when partici-
pants echoed their imagined friend’s emotional experiences (1 = yes, 0 = no); and emotion
acknowledgment, when participants acknowledged their friend’s emotional experiences (1 = yes,
0 = no). These were summed across the three scenarios into an emotional empathy score. Two
assessed practical empathy: offering to listen to their imagined friend if needed, and offering to
help in some practical way. These were summed into a practical empathy score. Responses from
the baseline and post-intervention lab sessions were coded by one main coder and one reliability
coder. Inter-rater reliability for practical empathy (αbaseline = .84; αpost-intervention = .92) was higher
than for emotional empathy (αbaseline = .54; αpost-intervention = .51), perhaps because the practical
acts were more concrete than the emotional ones. Because of the lower internal reliability of the
emotional empathy subfactor, these results should be interpreted with caution.
Situational empathic emotions and behavioral intentions to help. After completing the
self-report questionnaires, at the end of both lab sessions, participants were exposed to some-
one in distress, and then they were given an opportunity to help the individual. Participants’
responses to these helping tasks can be considered behavioral intentions to help, since we did
not actually follow up with participants who offered to help.
In the baseline lab session, we used the classic Katie Banks task, in which participants lis-
tened to a radio story about a student whose parents just died in a car accident [98, 99]. The
radio host mentions that the radio station will be assisting with organizing volunteers for her.
After listening to the program, participants were given a letter supposedly handwritten by
Katie, and a form from the local radio station which asked them if they were willing to volun-
teer, and if so, for how many hours. Participants sealed their responses in an envelope
addressed to the local NPR session, and thus, research assistants were unaware of participants’
responses. We told participants that their letters would be mailed to the radio station.
In the post-intervention lab session, participants watched a short video of Karen Klein, a
school bus monitor, being bullied by adolescent boys. This was a real situation that involved
the boys bullying Karen, videotaping it, and posting the video to YouTube. The bullying is
quite severe and involves name calling, swearing, and threats of sexual assault. The original
video was 10 minutes long, and we reduced it to just over 2 minutes for the purpose of this
study. In the video, Karen is clearly in distress, and starts crying at one point. We told partici-
pants that we were partnering with a local anti-bullying organization, and they were given a
brochure from the organization in addition to a volunteer sign up form that asked if they were
willing to volunteer, and if so, for how many hours. As before, participants sealed their
responses in an envelope, and thus, research assistants were unaware of participants’ responses.
We told participants that their letters would be mailed to the anti-bullying organization.
Note that research assistants were blind to experimental condition and thus did not know
whether participants were in the high empathy or control conditions.
Immediate emotional responses to targets in distress. During both lab sessions, we
assessed personal distress emotions by asking participants to what extent they felt distress for
themselves (4 items: e.g. “directly distressed, as if I personally experienced something bad”; 1 = very
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slightly, 5 = extremely; αbaseline = .95; αpost-intervention = .95), and empathic emotions by asking par-
ticipants to what extent they felt distress for the individual in distress (4 items: “distressed for the
person being interviewed”; αbaseline = .95; αpost-intervention = .86).
Observer-reported empathy. Research assistants who were blind to study condition rated
participants’ empathy immediately after interacting with them. Specifically, they were asked:
“To what extent do you think this statement describes this person: ‘He or she is an empathetic
person.’” (1 = not very true of him or her; 7 = very true of him or her). No further instructions
were given and there was no inter-rater reliability since research assistants administered the
study alone. Thus, results should be considered exploratory, and future research should include
a more rigorous protocol for rating participants’ empathy.
Covert follow-up (Time 3) Measures
As mentioned, research assistants were blind to participants’ condition during the lab sessions.
However, after the 14 day intervention, it was possible that participants who received text mes-
sages might have had ideas of what we were trying to study. For example, participants in the
empathy training condition could have responded more prosocially because of demand charac-
teristics. Thus, we ran an additional test of our hypothesis in which participants themselves
were also blind to condition. We devised a behavioral test of prosociality that did not appear to
be related to the researchers or the study. Since we had already assessed specific responses to
distressed others during the post-intervention lab session (Time 2), we moved to a more
peripheral measure for the covert follow-up (Time 3). The rationale was that since research
finds that empathy is associated with less aggressiveness and more cooperativeness [27, 29],
people who are trained to be more aware of others’ needs may respond in a less aggressive /
more prosocial way to a rude text message from a stranger.
Approximately 5.8 months after the second lab session, we sent participants a hostile text
message from a cell phone number that they did not know and could not be identified by an
internet search. The text message said: “stop txting me u jerk!”We recorded participants’ verba-
tim responses and two independent coders coded these responses for prosociality (interrater
reliability: α = .95). More aggressive responses were coded as 1 (e.g. “Never!” and “I feel like it is
completely within my right to continue”), neutral responses were coded as 2 (e.g. “Who is
this?”), and more prosocial responses were coded as 3 (e.g. “I’m sorry you’re having a bad day,
but I think you have the wrong number”). In other words, higher numbers indicated more pro-
social responses, and lower numbers indicated less prosocial responses.
Overt follow-up (Time 4) Measures
The overt follow-up took place approximately 2 weeks after the covert follow-up phase.
Motives for volunteering. In the overt follow-up, motives for volunteering were measured
with a standardized scale rather than open-ended responses. Two items from each of the six
Volunteer Functions Inventory subscales [28, 100] were included in the survey. As in prior
research [101], an other-oriented motives scale (α = .66) was created by combining the Altruis-
tic Values (e.g. “I feel compassion toward people in need”) and Social Connection (e.g. “Others
with whom I am close place a high value on community service”) subscales. A self-oriented
motives scale (α = .71) was created by combining the Career (e.g. “I can make new contacts that
might help my business or career”), Self-Protection (e.g. “Volunteering helps me work through
my own personal problems”), Self-Enhancement (e.g. “Volunteering makes me feel better about
myself”), and Learning/Understanding (e.g. “Volunteering lets me learn through direct ‘hands
on’ experience”) subscales. For all items 1 = Is definitely not a reason that I volunteer, and 7 = Is
definitely a reason that I volunteer.
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Feelings of social connectedness. Participants were asked to report how connected to oth-
ers they felt right now (1 = not at all, 2 = a little bit, 3 =moderately, 4 = fairly, 5 = extremely).
We explained that being connected to others means feeling emotionally close to people,
whether or not participants were actually with them right then.
Dispositional empathy. We again used the Interpersonal Reactivity Index [102] to assess
empathic traits, with one minor modification. It is possible that receiving the empathy mes-
sages might have created an exceptionally high standard for empathic behavior and altered par-
ticipants’ reference groups when they answered the IRI questions (see Results and Discussion
for more information). In other words, participants may be drawing on a wide range of exem-
plars, including an abstract ideal of a highly empathic person, when rating themselves on
empathy. In order to counteract this possibility, we began each item in the IRI with “Compared
to other people my age,” and then continued with the verbatim item. This served to limit the
potential range of comparison targets to a familiar group of people, rather than an abstract
ideal of high empathy.
Number of in-person social interactions. Participants were asked to report the number
of people they talked to in the past 2 hours. We asked them about the most recent 2 hour
period in order to limit potential recall bias. We specified that this should include anyone they
knew, regardless of closeness, but should not include people they do not know (e.g. service
employees, strangers). Although this measure does not assess empathy or prosocial behavior,
we included it because we wondered whether empathy training would have the spillover effect
of increasing the motivation to interact with people. Since our program was designed to
increase empathic responding in the context of current social relationships, we thought it was
possible that people in the empathy training program would want to spend more time with
others after practicing some of the empathic skills.
Giving and receiving social support. We used the same measures as in the baseline and
post-intervention survey to create the giving:receiving support ratio.
Social dilemma game. We aimed to examine the potential scope of Text to Connect by not
only directly assessing different operationalizations of empathy, but also by examining broader
theoretically relevant outcomes that are known to be associated with empathy. Previous research
has shown that people who are randomly assigned to empathize with someone (versus remain
objective) are more likely to cooperate in social dilemma games [29]. Thus, we examined
whether Text to Connect influenced people’s behavioral responses in a social dilemma game.
Participants were told that they could earn additional money (up to $10) as a bonus from play-
ing an economics game. We told them that economics games are those in which individuals make
decisions with another actual person, not necessarily at the same time or from the same location.
We said these games are often played online or at different times and locations, and all the game
needs is two different people who are making the same decision. We also told them that in this
game they would be randomly paired with one other participant from this study. Participants
would be matched with the participant who responded to the survey either right before or right
after them (selected by a coin flip). We asked participants to make a choice after seeing a table
that presented the four options in the game. If they and their partner both cooperated, both would
get $6 bonuses. If one partner defected and the other cooperated, the defector would get $10 and
the cooperator would get $0. And if both participants defected, they would both receive $0.
Results
Data analysis strategy
Because of our limited sample size and our interest in the effect of empathy training (N = 37)
relative to other conditions, we oversampled participants to be in the high empathy condition,
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and then collapsed across the two control conditions (Low Empathy: N = 24; No Message Con-
trol: N = 29). Randomization was weighted so that approximately 40% of participants would be
in the high empathy group, and 30% in each of the other groups. Because of the small sample
size in this pilot study, we also report marginally significant results (p< .10), and are careful to
interpret these results with caution. We include Cohen’s D effect sizes in S2 Table to help read-
ers more accurately interpret the results.
Because empathy and self-esteem are influenced by gender [8, 103, 104], it is important to
examine whether men and women differentially respond to the training. Note that the specific
number of participants included in each analysis varied because some participants did not
complete all measures. Baseline measures were entered as covariates whenever applicable. We
conducted a 2 (Condition: Empathy versus Combined Control) × 2 (Gender: Men versus
Women) between-subjects analysis of covariance (ANCOVA) on each post-intervention and
follow-up dependent variable, controlling for baseline scores whenever applicable. When base-
line measures were not available as covariates, a Condition × Gender ANOVA was conducted
instead. Since there was no effect of condition on dropout rates, dropout cases were treated as
missing for analyses. Logistic regressions were conducted in the case of categorical dependent
variables, with the same predictors.
Immediate Post-Intervention (Time 2) Measures: Affective (motives and
emotions)
Motives for volunteering. Most (86%) participants were involved in extracurricular vol-
unteering activities. We examined the effect of Condition and Gender on the reasons that par-
ticipants volunteered (or would volunteer), controlling for baseline levels of their motives. A
main effect of condition found that participants in the high empathy condition (M = 88%,
SE = 7%) were more likely to report that they volunteered (or would volunteer) because of
other-oriented reasons (i.e., they wanted to help others) compared to those in the control con-
ditions (M = 69%, SE = 6%), β = 2.20, p = .03, O.R. = 9.01, C.I.[1.20–67.71]. There was no main
effect of Gender, β = 1.26, p = .17, nor was there an interaction, β = 18.40, p = .99.
Participants in the high empathy condition (M = 28%, SE = 8%) were less likely to report that
they volunteered (or would volunteer) because of self-oriented reasons (i.e., it feels good) com-
pared to those in the control conditions (M = 49%, SE = 6%), β = -1.61, p = .03, O.R. = 0.20, C.I.
[0.05–0.82]. There was no main effect of Gender, β = -0.30, p = .66, nor was there an interaction,
β = 0.95, p = .49. Although women (M = 31%, SE = 5%) were more likely than men (M = 7%,
SE = 7%) to say that they volunteered to further their career, β = -2.31, p = .02, O.R. = 0.10, C.I.
[0.02–0.65], there was no effect of Condition, β = -0.74, p = .36, or interaction, β = -18.76, p = .99.
Emotional responses to targets in distress. Two separate 2 (Condition) × 2 (Gender)
ANCOVAs were conducted on post-intervention personal distress emotions and empathic emo-
tions in response to targets in distress, controlling for baseline levels.
Although the baseline helping task had a different target in distress than the Time 2 (imme-
diate post-intervention) target (i.e. Katie Banks at baseline versus Karen Klein at Time 2), those
who felt more compassionate emotions in response to Katie also felt more compassionate emo-
tions in response to Karen (r = .49, p< .001). A similar pattern was found for personal distress
emotions (r = .34, p = .002). This suggests that there are individual differences in the tendency
to emotionally respond to such stimuli. Thus, we controlled for baseline scores in this analysis.
When examining personal distress, a significant main effect of condition found that partici-
pants in the empathy training condition reported significantly less personal distress, or feelings
of distress for oneself (M = 3.36, SE = .28), after exposure to the needy target, compared to par-
ticipants in the control conditions (M = 4.13, SE = .28), F(1,74) = 4.43, p = .04. There was no
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main effect of Gender or Condition × Gender interaction on personal distress, ps>.16. When
examining empathic emotions, there were no main effects or interaction, ps>.38.
Emotional empathy in imagined scenarios. We conducted a separate 2 (Condition) × 2
(Gender) ANCOVA on coded expressions of emotional empathy in the imaginary scenarios,
controlling for baseline scores. A significant main effect of condition found that the empathy
training condition led to more emotional empathy (M = 4.98, SE = .19) compared to the con-
trol conditions (M = 4.46, SE = .16), F(1,78) = 4.18, p = .04. There were no main effects of Gen-
der nor Condition × Gender interactions on emotional empathy, ps>.63. (Note that we report
practical empathy results in the section on behaviors.)
General beliefs
Aggressive beliefs. A significant Condition × Gender interaction was found on post-inter-
vention aggressive beliefs, controlling for baseline levels, F(1,76) = 8.43, p = .005. Post-hoc least
significant difference (LSD) contrast analyses found that men in the control condition
(M = 2.04, SE = .05) reported significantly more aggressive beliefs compared to all other groups
(Men Empathy condition:M = 1.81, SE = .07; Women Control Condition:M = 1.80, SE = .05; Women
Empathy Condition:M = 1.87, SE = .05), ps< .05. No other groups differed from each other,
ps>.26. A marginally significant main effect of Gender found that men (M = 1.93, SE = .04)
tended to report more aggressive beliefs compared to women (M = 1.83, SE = .03), F(1,76) =
3.30, p = .07. There was no main effect of condition, F(1,76) = 2.26, p = .14.
Traits / self-perceptions
Moral principle of care. A 2 (Condition) × 2 (Gender) ANCOVA on post-intervention
moral principle of care was found, controlling for baseline levels, F(1,77) = 4.19, p = .04. Post-
hoc LSD contrast analyses found that this was because men in the empathy training condition
(M = 4.06, SE = .09) scored lower in principle of care than women in the empathy training con-
dition (M = 4.29, SE = .06), p = .04. There were no other significant differences between the four
groups (Male control:M = 4.23, SE = .07; Female control:M = 4.17, SE = .07), p>.12. There was
no main effect of Gender, F(1,77) = 1.39, p = .24, or Condition, F(1,77) = .17, p = .68.
Dispositional empathy. We next conducted 2 (Condition) × 2 (Gender) ANCOVAs on
each of the four subscales of the Davis Interpersonal Reactivity Index at post-intervention, con-
trolling for baseline levels of these traits. When examining Personal Distress, a significant main
effect of Gender, F(1,78) = 5.18, p = .03, found that women (M = 2.61, SE = .06) scored higher
in personal distress than men (M = 2.40, SE = .08). There was no main effect of Condition or a
Condition × Gender interaction on personal distress, ps>.44.
When examining Empathic Concern, a marginal main effect of gender, F(1,78) = 3.25, p =
.08, found that women (M = 3.84, SE = .05) reported marginally greater empathic concern than
men (M = 3.69, SE = .07). A significant main effect Condition on Empathic Concern was also
found, but in the opposite direction than was expected, F(1,78) = 8.43, p = .005. Participants in
the empathy training condition (M = 3.64, SE = .06), scored lower on Empathic Concern than
those in the control conditions (M = 3.88, SE = .05). There was no Condition × Gender interac-
tion on Empathic Concern, F(1,78) = .37, p = .55.
There were no main effects of Condition or Gender, or Condition × Gender interactions for
the Perspective Taking and Fantasy subscales, ps>.37.
Behaviors (self-reported and observed)
Ratio of giving to receiving social support. A significant Condition × Gender interaction
was found on the post-intervention ratio of giving social support to receiving social support,
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controlling for baseline levels of this ratio, F(1,67) = 4.60, p = .04. Post-hoc LSD contrast analy-
ses found that condition influenced the giving/receiving ratio in men, but not in women. Men
who were in the empathy training condition had higher giving/receiving ratios (M = 1.10, SE =
.10) than men in the control conditions (M = 0.84, SE = .07), p = .03. Women’s giving/receiving
ratios were unaffected by condition (Control:M = .94, SE = .06; Empathy:M = .88, SE = .06),
p = .56. In addition, men in the empathy condition had marginally higher giving/receiving
ratios than women in the empathy condition, p = .06. No other simple effects were significant
in the interaction, ps>.15. There was no main effect of Gender, F(1,67) = .68, p = .41, or Condi-
tion, F(1,67) = 2.09, p = .15, on support ratios.
Helping behavioral intentions. On average, 73% of participants offered to volunteer for
the anti-bullying organization after watching the distressed person being bullied during the
second lab session, and a logistic regression found that this was unrelated to Condition, Gen-
der, or their interaction, ps>.82. However, among those who chose to help, a marginal main
effect of condition found that participants in the high empathy condition (M = 4.06, SE = .26)
had slightly higher willingness to donate more hours of volunteering to the organization than
participants in the control conditions (M = 3.47, SE = .23), F(1,49) = 2.88, p = .096. There was
no main effect of gender or Condition × Gender interaction on the number of volunteer hours
among participants who offered to help, ps>.12.
Observer-reported empathy. Research assistants rated participants’ empathy levels after
their brief interactions in the lab room. They were unaware of participants’ condition and help-
ing behaviors when they provided this rating. This analysis was similar as the prior analyses
except that we also included RA gender as a moderator, because of the possibility that RAs
would rate participants of the same sex as more empathic. Thus, a 3-way 2 (Condition) × 2
(Participant Gender) × 2(RA Gender) ANCOVA was conducted. A marginally significant
main effect of condition was found: research assistants rated participants in the empathy train-
ing condition as marginally more empathic (M = 5.62, SE = .21) compared to participants in
the control conditions (M = 5.15, SE = .28), F(1,71) = 2.75, p = .10. All other main effects and
interactions were non-significant, ps>.16.
We also calculated a change score, which subtracted the RA-rated baseline empathy scores
from the post-intervention scores. This score might be more appropriate considering that par-
ticipants were rated as high in empathy, overall. Thus, changes in how people rate them before
versus after the intervention might be more relevant. A 3-way 2 (Condition) × 2 (Participant
Gender) × 2(RA Gender) ANOVA was conducted on this change score. A main effect of condi-
tion found that participants in the empathy training condition (M = 1.22) had a larger increase
in observer-rated empathy than participants in the control conditions (M = -.01), F(1,72) =
9.42, p = .003. There was a marginal Condition × RA gender, F(1,72) = 2.75, p = .10, such that
male RAs on average saw more increases in empathy in the empathy condition (Mempathy =
1.69 versus Mcontrol = -0.20), compared to female RAs (Mempathy = 0.75 versus Mcontrol = 0.19).
No other effects emerged as significant, ps>.28.
Practical empathy in imagined scenarios. Amain effect of condition found that the
empathy training condition led to marginally less practical empathy (M = .33, SE = .13) com-
pared to the control conditions (M = .63, SE = .11), F(1,78) = 3.26, p = .075. There were no
main effects of Gender nor was there a Condition × Gender interaction on practical empathy,
ps>.22.
Covert follow-up (Time 3) Measures
We examined whether there was an effect of condition or gender on the tendency to respond
to the hostile text message (1 = yes, 0 = no) sent about 6 months after participants were in the
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lab. There was no effect of either condition, p = .46, or gender, p = .74, suggesting that the miss-
ing (non-response) values were unrelated to our key predictors. Thus, listwise deletion may be
an appropriate method of dealing with the missing data, even though it reduces our sample
size substantially (from 79 to 43).
A 2(Condition) × 2(Gender) ANOVA tested participants’ coded responses to the hostile
text message (higher = more prosocial). A main effect of Gender found that women sent more
prosocial responses than men (Women = 2.25, SE = .11;Men = 1.78, SE = .13), F(1,39) = 7.59,
p = .009. In addition, a main effect of Condition found that those in the high empathy condi-
tion (M = 2.25, SE = .12) sent more prosocial (less hostile) responses than those in the control
conditions (M = 1.78, SE = .12), F(1,39) = 7.59, p = .009. The interaction of Gender × Condition
was not significant, p = .87. These main effects remained significant even after controlling for
the number of months since the study, suggesting that the behavioral effects of the empathy
training did not fade over time, and that we were able to change habitual responses. Indeed, the
correlation between the coded response and the number of months was r = .06 (p = .80) in the
control conditions and r = -.06 (p = .81) in the empathy condition.
Overt follow-up (Time 4) Measures: Affective (motives and emotions)
Feelings of social connectedness. The analysis revealed no main effect of Condition on
feelings of social connectedness, F(1,56) = 2.57, p = .11, but Gender did have a significant effect,
such that men (M = 3.60, SE = .21) felt more socially connected on average compared to
women (M = 3.17, SE = .17), F(1,56) = 6.19, p = .02. However, this was qualified by a significant
interaction, F(1,56) = 4.09, p = .05. When splitting by Gender, there was no effect of Condition
on women, F(1,33) = .14, p = .72, but there was a significant Condition effect on men such that
they felt more connected in the high empathy condition (M = 4.20, SE = .32) compared to the
control conditions (M = 3.00, SE = .26), F(1,23) = 8.42, p = .008.
Motives for volunteering. An ANOVA examined the effect of Condition and Gender on
participants’motives for volunteering. We did not control for baseline motives because the
baseline measures used an open-ended format that did not directly correspond with the stan-
dardized scale used in the overt follow-up. (However, results remain similar when controlling
for baseline motives, coded as 1 if present and 0 if absent). There were no significant main
effects nor interactions on either other-oriented, ps>.20, or self-oriented motives, ps>.52.
Traits / self-perceptions
Dispositional empathy. Separate 2(Condition) × 2(Gender) ANOVAs were conducted on
the four dispositional empathy subscales. We did not control for baseline levels because a mod-
ified version of the scale was used in which participants reported their empathic tendencies
compared to people their own age. (However, results remain similar when controlling for base-
line trait empathy scores.) A marginal main effect of gender found that women (M = 2.68,
SE = .13) scored higher in Personal Distress than men (M = 2.35, SE = .16), F(1,56) = 2.79,
p = .10. There was no main effect of Condition nor was there a Condition × Gender interaction
on Personal Distress, ps>.31. There were no significant main effects or interactions for Per-
spective Taking, ps>.11, Empathic Concern, ps>.16, and Fantasy, ps>.55.
Behaviors (self-reported and observed)
Number of in-person social interactions. A main effect of Condition on social interac-
tions found that participants in the empathy training condition (M = 5.84, SE = .67) reported
talking to more people face-to-face in the past 2 hours than those in the control conditions
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(M = 3.13, SE = .60), F(1,56) = 8.77, p = .004. There was no main effect of Gender, F(1,56) =
.03, p = .85, or interaction, F(1,56) = .97, p = .33.
Ratio of giving to receiving social support. An 2(Condition) × 2(Gender) ANCOVA
conducted on the ratio of giving social support to receiving social support, controlling for the
baseline support ratio found no significant main effects or interaction, ps>.44.
Social dilemma game. We examined the effect of Gender and Condition on the tendency
to cooperate (coded as 1) versus defect (0) in the social dilemma game (75% of participants
cooperated). No effects emerged as significant, ps>.11.
Discussion
This study is among the first that takes a multidimensional approach toward empathy and its
correlates, examining how a daily intervention program delivered by text message, Text to Con-
nect, can affect the affective, self-perception, and (self-reported and observed) behavioral
aspects and implications of empathy (See S2 Table for a detailed summary of the results). This
multidimensional framework proves interesting and important in light of the mixed findings.
Overall, the empathy messages seemed to have the strongest effects in the domain of (self-
reported and observed) behaviors, with the most notable findings being that participants in the
empathy condition reported that they would volunteer marginally more hours to help a person
in distress, were rated by observers as more empathic, responded more prosocially to a stranger
who sent them a hostile text message (covert follow-up), and reported more face-to-face social
interactions 6 months after the intervention. These behavioral changes are important in them-
selves, because many would agree that kinder and more socially connected society is desirable
to build. Yet there are many reasons to behave prosocially, including self-serving ones (e.g. to
look good, to have others return the favor, to bask in the warm glow of giving), and proponents
of a kinder and more socially connected society would likely want the kindness to run deeper.
That is why we also assessed more immediate and affective empathic responses. Arguably, it
is more empathic for people to help others because they care about others’ well-being and want
to alleviate their suffering, not simply for more strategic reasons. In this study, the empathy
messages also produced some change in this more immediate, affective domain. For example,
participants in the empathy condition reported more prosocial, and less selfish, motives for
their ongoing volunteering activities compared to those in the control conditions. Moreover,
although participants did not necessarily report feeling more distress on behalf of a needy tar-
get (i.e. empathic concern), they did have lower personal distress feelings. This is notable since
prior research has found that high personal distress can inhibit helping behavior [105]. In addi-
tion, in the domain of general beliefs, males in the empathy condition were also less likely to
believe that aggression was acceptable. Taken together these pilot study results suggest that the
empathy-training intervention could contribute to more prosocial emotional responses,
motives, and (self-reported and observed) behaviors.
Yet, what is perhaps most interesting about the findings is that participants in the empathy
condition had significantly lower empathic concern. This is surprising because it makes sense
that the various domains of empathy and broader prosociality would fit together more consis-
tently. Although we did not predict these results in advance, it is possible that these relatively
lower self-perceptions of empathy stem from either contrast effects [106, 107] or frame of ref-
erence effects [108–110]. Both of these processes could lead to a decrease in self-perceived
empathy even when other evidence (e.g. observer effects, behavioral intentions) suggests other-
wise. For example, with respect to contrast effects, it is possible that when exposed to six empa-
thy-building text messages per day, participants became more aware of the high standard of
empathy and compassion, and how much they personally deviate from this standard. Perhaps
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they occasionally found the messages annoying or refused to follow through on them, and if so,
this might have led to self-perceptions of being less than empathic. Indeed, some research finds
that people who are asked to recall many (twelve) examples of their assertive behavior see
themselves as less assertive than those who are asked to recall fewer (six) examples—even
though those who are asked to recall more actually do so [111]. This suggests that it is possible
that intensive daily reminders of a trait could ironically lead to lowered self-perceptions of that
trait even as it increases trait-relevant behaviors. Future studies should attempt better under-
stand the psychological processes that created these contrast effects in self-judgments.
With respect to frame of reference effects, it is possible that the intensive daily reminders of
empathy made participants believe that most people were more empathic than them. This
altered reference group could have made them see themselves as less empathic in comparison.
We tried to address this interpretation by asking participants to respond to the identical dispo-
sitional Empathic Concern items during the overt follow-up phase, except that we specified the
reference group to be “other people your age.”We found that there were no longer any effects
of condition on empathic traits in the follow-up phase, suggesting that reference group effects
might have partially explained the results.
In any case, although the lowered self-perceptions of empathy were not expected, they can
make us more confident that our results cannot simply be explained by socially desirable
responding. If that were the case, then participants likely would have consistently reported
more empathic and prosocial traits in the empathy training condition. Instead, participants
specifically reported lower self-perceived dispositional empathic concern. When it comes to
beliefs (i.e. that aggression is acceptable), motivations (i.e. for volunteering), support provision,
and other self-reported and observed behaviors, the results are more consistent–empathy train-
ing increases participants’ prosociality.
Notably, empathy training did not influence whether participants would cooperate with
their fellow participants in a social dilemma game, and this might be because cooperation with
an abstract partner who is not in need is not necessarily the same as empathizing with someone
in distress. This can help to point to the boundary limits of Text to Connect–it may be better at
affecting more central aspects of empathy related to others’ distress and needs than more
peripheral domains of prosocial behavior.
Empathy research is rife with definitional and measurement problems, which is in part why
we included a number of different operationalizations and measures. This paper cannot resolve
these issues, but can point to different general domains of empathy (immediate affective / moti-
vational components versus more chronic traits) and different implications for different types
of behaviors (i.e. empathy-based forms of prosocial behavior versus more general forms such
as cooperation).
In terms of gender, it is notable that there were not consistent main effects of gender, despite
the fact that many of these measures are known to be associated with gender. To some extent,
this could be explained by the fact that the analyses controlled for baseline scores on the mea-
sures. There were also no consistent interactions between gender and condition; yet, the few
significant interactions found that the empathy training program seemed to be more effective
for males on these measures. It remains unclear why the program worked better for males on
some measures but not others. Perhaps this may be pursued with brain imaging approaches
which have indicated that females and males rely on divergent processing strategies when solv-
ing emotional tasks [112]. Specifically, females have been shown to recruit more emotion and
self-related regions, whereas males activate more cortical cognition areas which may be more
affected by the strategies in Text to Connect.
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Theoretical and applied implications
This paper makes a number of contributions. Theoretically, it contributes to a literature that
often relies on correlational or longitudinal data because many scholars see empathy as a rela-
tively stable disposition that is therefore not amenable to change. Correlational research makes
it impossible to know the directionality of the effects, such as if empathy causes increased pro-
social behaviors, decreased aggression, and better health and well-being, or if such outcomes
instead lead to higher empathy. Both types of studies are also subject to additional third vari-
ables that may better explain the correlations with empathy (e.g. social desirability, socioeco-
nomic variables). Our experimental approach can address these problems.
Our results suggest that empathy is multidimensional and that an experimental intervention
can differentially impact various facets and correlates of empathy. Notably, we find that affec-
tive measures of empathy and prosocial behaviors appear to be more responsive to experimen-
tal influence than trait measures of personality. In terms of trying to increase prosociality in
the real world, shifting empathic behavior and tendencies may have a more direct positive
impact than merely shifting self-perceptions of empathic traits. This is consistent with theory
and practice in modern behavioral intervention that verbally mediated beliefs may differ from
real contingencies that take place at the present moment (e.g., [113]).
Practically, we have created an inexpensive, easy to administer program, Text to Connect,
that promotes empathic motivations and prosocial behaviors among college students and can
be widely distributed and implemented within day-to-day natural activities. After future
research determines appropriate dosage levels that limit contrast effects on empathic self-per-
ceptions, there may be many practical applications for such a program, with the caveat that
additional studies are needed to examine the efficacy of such messages among other popula-
tions. For example, this program could potentially be helpful in reducing aggression or bullying
behavior in high-risk adolescents/emerging adults or other groups (e.g. narcissistic people
[114]).
In addition, empathy has been shown to be associated with a number of benefits in the
workplace [115–117]. Thus, a similar text messaging program could be used to help train man-
agers to take the perspective of their employees—something that is inhibited when in positions
of power [118]. This program could also be adapted to help train doctors, therapists, and social
workers to be more empathic of their patients’ needs, since research has found that empathy
in mental and physical health professionals is associated with better patient outcomes [20,
119–123].
Finally, this program could also be adapted to help increase young adult parents’ sensitivity
to their child’s cues, since sensitive parenting predicts healthier future child outcomes [124–
127], reduced antisocial behavior and callous unemotional traits among youth [128], and also
potentially improved outcomes for offspring of parents with mental health issues [129–131].
Strengths, limitations, future directions
Our paper describes the development and initial pilot evidence for the efficacy of a text message
based empathy-building intervention. The six month double-blind follow up demonstrates
that there can be relatively long-term benefits of this intervention; however, future research is
needed with longer follow-up periods and larger samples. Also, in future research we will con-
tinue to refine the messages and optimal intervention dosage to further explore the potential
impact. This is the first known study to try to create changes in empathy using text messages.
Although the study finds that more immediate and concrete outcomes (e.g. self-reported and
observed behaviors) were more consistent than more abstract dispositional-level ones, this dis-
connect in itself is interesting and warrants future research. Since most of the measures in the
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current study relied on self-reports, more behavioral measures are need to properly assess Text
to Connect in the future.
Several other limitations remain. For example, because of our limited funding, we were only
able to collect data from a relatively small sample. This small sample size led to low statistical
power, limiting our ability to test for the difference between both types of control groups with
the intervention group. However, we consider this study a pilot test, and will conduct larger
randomized control trials in the future. We urge readers to consider the results presented using
the Cohen’s D effect sizes, which are reported in S2 Table. Unlike p-values, effect sizes are not
dependent upon sample sizes, and thus, it makes sense in the context of a small pilot study to
use them as a more reliable guide.
The potential for false positives (Type I errors) must be considered in this study. Since there
were 28 dependent measures, and we expect that 1 in 20 (p-value = .05) will be a false positive,
it is likely that at least one of our results is a false positive when considering all of these results
together. However, the main result that a brief messaging intervention can affect some types of
empathic habits appears robust, and one of the purposes of our study was to narrow down the
specific types of empathy and related outcomes that would be most affected by Text to
Connect.
Still, in S2 Table, we used the Benjamini-Hochberg test to calculate the false positive proba-
bility of each outcome [132]. When setting the false positive rate at 15%, which is reasonable
for an exploratory study, all results that were statistically significant at p< .05 had a false posi-
tive rate that was below 15%. Future studies should include larger sample sizes, but we report
the results of Text to Connect as is in the interests of avoiding false negatives (Type II errors) in
a pilot study testing a novel, potentially beneficial intervention.
Another potential limitation is that the sample mainly consisted of college students. Perhaps
this group should be targeted because research has found declines in empathy among them [7]
and because empathy is relatively lower among higher socioeconomic status groups compared
to lower socioeconomic status groups [133, 134]. However, it is unclear if these results would
generalize to other populations, thus posing an additional avenue for future research.
In addition, we did not have any way to measure whether participants opened the text mes-
sages or read them. We also did not ask participants if they actually implemented the instruc-
tions. There were several reasons for this. First, participant burden in this study was already
high. They received 6 intervention messages daily and also received 6 data collection (e.g. mood)
questions each day. They then responded to those data collection measures. This is a total of 18
messages daily between the researchers and the participants. Adding a question about whether
they implemented the instruction, plus their response, would increase this to a total of 30 mes-
sages per day, which is an undue burden. In addition, we did not ask participants whether they
followed the instructions because we were trying to design a program that could be implemented
and disseminated in real world settings if there was evidence that it worked. Asking people
whether they followed the instructions is not naturalistic and also shifts the motivation more
extrinsically and less intrinsically. Thus, it remains unclear if the effects exist because participants
simply know they are receiving empathic instructions, because they read the full instructions,
and / or because they act on them. However, we do know that participants read the mood / social
interaction question that came 5 minutes after the intervention text message over 90% of the
time, making it plausible that participants also read the message that came before it.
It also remains unclear whether the behavioral, cognitive, or emotional aspects of the inter-
vention contributed to the results, and future studies should disentangle these three compo-
nents of Text to Connect to determine the extent to which they each independently contribute
to increase empathy and prosocial behavior. We suspect that messages that address emotional
aspects of empathy would be more effective than cognitive or behavioral ones alone. Emotional
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aspects of empathy tap into altruistic motivation (i.e. the desire to help others), while cognitive
(e.g. taking others’ perspectives) and behavioral (e.g. helping others) aspects of empathy can
both be motivated by more self-oriented goals.
Future research should also examine whether the dosage matters. Participants in the current
study received 6 messages a day, which is admittedly a fairly intensive approach. We chose this
relatively high frequency of messages because we were attempting to create empathic habits-of-
mind. However, it may have had the unintended side effect of making participants see them-
selves as less empathic when they noticed themselves deviating from such a high standard. It is
possible that a lower dosage would have the same positive consequences as the current study,
without creating the ironic changes in empathic self-perceptions. This is a similar rationale as
in pharmaceutical trials, where it is desirable to determine the smallest dosage possible in order
to achieve the desired results without side effects. Yet to date, nearly all published mobile inter-
vention trials do not vary dosage, but simply compare receiving one type of intervention to a
control group [72], as in the current study.
Another potential future direction of this research would be into the physiological and brain
mechanisms that may underlie the empathy intervention. A growing literature has addressed
the brain mechanisms of empathy [135, 136]. Recent work suggests that brain areas that
respond to baby stimuli overlap with some of these empathy regulation areas [137, 138]. For
example, one study showed that dimensions of empathy were related to certain brain responses
in a parent-response task [139]. Indeed, empathy figures prominently in the NIMH research
domain for social processes and the construct of understanding others, with the belief that bet-
ter understanding the brain mechanisms is central to addressing mental health concerns [140,
141] including depression [142]. With respect to parenting, we speculate that understanding
and optimizing empathy among parents may lead to higher empathy in subsequent genera-
tions, with the potential for related social benefits.
Finally, mobile intervention studies rarely compare the strength of mobile interventions to
actual face-to-face interventions of a comparable nature [72]; yet, it is important to do so in
order to determine which type of intervention is most effective. As reviewed in the introduc-
tion, there are a number of effective ways to increase empathy using face-to-face methods.
Considering the interpersonal nature of empathy, it may be even more desirable to use such
methods whenever possible. Moreover, it is very likely that those more emotionally evocative,
face-to-face, interventions would be more effective at making people more empathic. However,
it is not always possible to conduct resource-intensive face-to-face interventions, and mobile
interventions can be effective in these cases.
Conclusion
Strong social connections are critical to humans’ health and well-being [1, 2], and it is impor-
tant to find ways to help people develop their ability to feel compassion and give care to others.
Although at times mobile technologies may seem to disconnect us from each other [9, 10], in
this study we find that they can also be used to increase (self-reported and observed) prosocial
behaviors and empathic motivations. We used a theoretically driven approach to build young
adults’ prosociality and found that participants who received daily reminders to care about oth-
ers over a 2 week period had more altruistic motivations and behaviors, even up to 6 months
later. Yet surprisingly, they simultaneously rated themselves as less empathic on self-reported
traits. Future research will help us to better understand these results. Until then, researchers
and practitioners should use this empathy-building intervention with these mixed results in
mind, being aware of the potential limits of technological interventions to improve such a fun-
damentally social tendency.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 20 / 27
Supporting Information
S1 Table. Full text of text messages in study.
(DOCX)
S2 Table. Detailed summary of results.
(DOCX)
Acknowledgments
Thank you to undergraduate members of the Interdisciplinary Program for Empathy and
Altruism Research for assistance with data collection, Matthew O’Donnell for assistance with
programming, and Shaun Ho for comments on an earlier version of this manuscript. Sara Kon-
rath is grateful to Joshua Fellman and Mei-Ning Chang for their generous provision of writing
retreat space while working on this manuscript.
Author Contributions
Conceived and designed the experiments: SK EF AFF. Performed the experiments: SK AFF
ML. Analyzed the data: SK AFF. Contributed reagents/materials/analysis tools: SK. Wrote the
paper: SK EF AFF ML JS RT RCMW.
References
1. House J, Landis K, Umberson D. Social relationships and health. Science. 1988; 241(4865):540–5.
doi: 10.1126/science.3399889 PMID: 3399889
2. Konrath S, Brown SL. The effects of giving on givers. In: Roberts N, NewmanM, editors. Handbook of
Health and Social Relationships: American Psychological Association; 2012.
3. Putnam R. Bowling alone: The collapse and revival of American community. New York, NY: Simon &
Schuster; 2000.
4. Twenge J, Foster J. Mapping the scale of the narcissism epidemic: Increases in narcissism 2002–
2007 within ethnic groups. Journal of Research in Personality. 2008; 42(6):1619–22. doi: 10.1016/j.
jrp.2008.06.014
5. Twenge J, Konrath S, Foster J, Campbell WK, Bushman B. Egos inflating over time: a cross-temporal
meta-analysis of the Narcissistic Personality Inventory. Journal of Personality. 2008; 76(4):875–902;
discussion 3–18. Epub 2008/05/30. doi: JOPY507 [pii] doi: 10.1111/j.1467-6494.2008.00507.x PMID:
18507710.
6. Konrath S, Chopik W, Hsing C, O'Brien E. Changes in attachment style in American college students
over time: A meta-analysis. Personality and Social Psychology Review. 2014;in press.
7. Konrath S, O'Brien E, Hsing C. Changes in dispositional empathy in American college students over
time: a meta-analysis. Personality and Social Psychology Review. 2011; 15(2):180–98. Epub 2010/
08/07. doi: 1088868310377395 [pii] doi: 10.1177/1088868310377395 PMID: 20688954.
8. O’Brien E, Konrath SH, Grühn D, Hagen AL. Empathic concern and perspective taking: Linear and
quadratic effects of age across the adult life span. The Journals of Gerontology Series B: Psychologi-
cal Sciences and Social Sciences. 2013; 68(2):168–75.
9. Konrath S. The empathy paradox: Increasing disconnection in the age of increasing connection. In:
Luppicini R, editor. Handbook fo Research on Technoself: Identity in a Technological Society. Her-
shey, PA: IGI Global; 2012. p. 204–28.
10. Turkle S. Alone together: Why we expect more from technology and less from each other: Basic
Books; 2012.
11. Ellison N, Steinfield C, Lampe C. The Benefits of Facebook “Friends:” Social Capital and College Stu-
dents’ Use of Online Social Network Sites. Journal of Computer-Mediated Communication. 2007; 12
(4):1143–68. doi: 10.1111/j.1083-6101.2007.00367.x
12. Ellison N, Steinfield C, Lampe C. Connection strategies: Social capital implications of Facebook-
enabled communication practices. NewMedia & Society. 2011:1461444810385389.
13. Bryant BK. An index of empathy for children and adolescents. Child Development. 1982:413–25.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 21 / 27
14. Davis M. Measuring individual differences in empathy: Evidence for a multidimensional approach.
Journal of Personality and Social Psychology. 1983; 44(1):113–26. doi: 10.1037/0022-3514.44.1.113
15. Batson CD. Altruism in humans: Oxford University Press; 2011.
16. Van Honk J, Schutter DJ, Bos PA, Kruijt A-W, Lentjes EG, Baron-Cohen S. Testosterone administra-
tion impairs cognitive empathy in women depending on second-to-fourth digit ratio. Proceedings of
the National Academy of Sciences. 2011; 108(8):3448–52.
17. Goldstein TR, Winner E. Enhancing empathy and theory of mind. Journal of Cognition and Develop-
ment. 2012; 13(1):19–37.
18. Davis M, Kraus L. Personality and empathic accuracy. In: IckesW, editor. Empathic accuracy. New
York, NY: Guilford Press; 1997.
19. IckesW. Empathic Accuracy. New York: The Guilford Press; 1997.
20. Truax CB, Wargo DG, Frank JD, Imber SD, Battle CC, Hoehn-Saric R, et al. Therapist empathy, genu-
ineness, and warmth and patient therapeutic outcome. Journal of Consulting Psychology; Journal of
Consulting Psychology. 1966; 30(5):395. PMID: 5916872
21. Barkai J, Fine V. Empathy training for lawyers and students. Southwestern University Law Review.
1983; 13:505–29.
22. Decety J, LammC. Human empathy through the lens of social neuroscience. The Scientific World
Journal. 2006; 6:1146–63. PMID: 16998603
23. Eisenberg N, Miller PA. The relation of empathy to prosocial and related behaviors. Psychological Bul-
letin. 1987; 101(1):91. PMID: 3562705
24. Underwood B, Moore B. Perspective-taking and altruism. Psychological Bulletin. 1982; 91(1):143.
25. BormanWC, Penner LA, Allen TD, Motowidlo SJ. Personality predictors of citizenship performance.
International Journal of Selection and Assessment. 2001; 9(1‐2):52–69.
26. Jolliffe D, Farrington DP. Empathy and offending: A systematic review and meta-analysis. Aggression
and Violent Behavior. 2004; 9(5):441–76.
27. Miller PA, Eisenberg N. The relation of empathy to aggressive and externalizing/antisocial behavior.
Psychological Bulletin. 1988; 103(3):324. PMID: 3289071
28. Clary EG, Snyder M, Ridge RD, Copeland J, Stukas AA, Haugen J, et al. Understanding and Assess-
ing the Motivations of Volunteers: A Functional Approach. Journal of Personality and Social Psychol-
ogy. 1998; 74(6):1516–30. PMID: 9654757
29. Batson CD, Moran T. Empathy-induced altruism in a prisoner's dilemma. European Journal of Social
Psychology. 1999; 29(7):909–24.
30. Hogan R. Development of an empathy scale. Journal of consulting and clinical psychology. 1969; 33
(3):307. PMID: 4389335
31. Jolliffe D, Farrington DP. Development and validation of the Basic Empathy Scale. Journal of Adoles-
cence. 2006; 29(4):589–611. doi: 10.1016/j.adolescence.2005.08.010 PMID: 16198409
32. King MF, Bruner GC. Social desirability bias: A neglected aspect of validity testing. Psychology & Mar-
keting. 2000; 17(2):79–103.
33. Nederhof AJ. Methods of coping with social desirability bias: A review. European Journal of Social
Psychology. 1985; 15(3):263–80.
34. Nisbett RE, Wilson TD. Telling more than we can know: Verbal reports on mental processes. Psycho-
logical Review. 1977; 84(3):231.
35. Thornton B, Moore S. Physical attractiveness contrast effect: Implications for self-esteem and evalua-
tions of the social self. Personality and Social Psychology Bulletin. 1993; 19(4):474–80.
36. Nelson LD, Norton MI. From student to superhero: Situational primes shape future helping. Journal of
Experimental Social Psychology. 2005; 41(4):423–30.
37. Rushton P, Fulker DW, Neale MC, Nias DK, Eysenck HJ. Altruism and aggression: the heritability of
individual differences. Journal of Personality and Social Psychology. 1986; 50(6):1192. PMID:
3723334
38. Davis M, Luce C, Kraus SJ. The heritability of characteristics associated with dispositional empathy.
Journal of Personality. 1994; 62(3):369–91. Epub 1994/09/01. PMID: 7965564.
39. Matthews KA, Batson CD, Horn J, Rosenman RH. “Principles in his nature which interest him in the
fortune of others. . .”: The heritability of empathic concern for others1. Journal of Personality. 1981; 49
(3):237–47.
40. Zahn-Waxler C, Robinson JL, Emde RN. The development of empathy in twins. Developmental Psy-
chology. 1992; 28(6):1038.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 22 / 27
41. Van der Mark IL, Ijzendoorn MHv, Bakermans-Kranenburg MJ. Development of Empathy in Girls Dur-
ing the Second Year of Life: Associations with Parenting, Attachment, and Temperament. Social
Development. 2002; 11(4):451–68. doi: 10.1111/1467-9507.00210
42. Volbrecht MM, Lemery-Chalfant K, Aksan N, Zahn-Waxler C, Goldsmith HH. Examining the familial
link between positive affect and empathy development in the second year. The Journal of genetic psy-
chology. 2007; 168(2):105–30. PMID: 17936968
43. Bar-Tal D, Raviv A. Consistency of helping-behavior measures. Child Development. 1979:1235–8.
44. Eisenberg N, Shell R, Pasternack J, Lennon R, Beller R, Mathy RM. Prosocial development in middle
childhood: A longitudinal study. Developmental Psychology. 1987; 23(5):712.
45. Eisenberg N, Carlo G, Murphy B, Court P. Prosocial development in late adolescence: a longitudinal
study. Child Development. 1995; 66(4):1179–97. PMID: 7671655
46. Davis M, Franzoi SL. Stability and change in adolescent self-consciousness and empathy. Journal of
Research in Personality. 1991; 25(1):70–87.
47. Eisenberg N, Guthrie IK, Cumberland A, Murphy BC, Shepard SA, Zhou Q, et al. Prosocial develop-
ment in early adulthood: a longitudinal study. Journal of Personality and Social Psychology. 2002; 82
(6):993. PMID: 12051585
48. Grühn D, Rebucal K, Diehl M, Lumley M, Labouvie-Vief G. Empathy across the adult lifespan: Longitu-
dinal and experience-sampling findings. Emotion. 2008; 8(6):753. doi: 10.1037/a0014123 PMID:
19102586
49. Eisenberg N, Guthrie IK, Murphy BC, Shepard SA, Cumberland A, Carlo G. Consistency and develop-
ment of prosocial dispositions: A longitudinal study. Child Development. 1999; 70(6):1360–72. PMID:
10621961
50. Klein KJ, Hodges SD. Gender differences, motivation, and empathic accuracy: When it pays to under-
stand. Personality and Social Psychology Bulletin. 2001; 27(6):720–30.
51. IckesW, Simpson JA. Motivational Aspects of Empathic Accuracy. In: Fletcher G, Clark M, editors.
Blackwell Handbook of Social Psychology: Interpersonal processes. 2. Malden, MA: Blackwell Pub-
lishers Ltd; 2003. p. 229–49.
52. Zhou Q, Eisenberg N, Losoya SH, Fabes RA, Reiser M, Guthrie IK, et al. The Relations of Parental
Warmth and Positive Expressiveness to Children's Empathy-Related Responding and Social Func-
tioning: A Longitudinal Study. Child Development. 2002; 73(3):893–915. PMID: 12038559
53. Krevans J, Gibbs JC. Parents' use of inductive discipline: Relations to children's empathy and proso-
cial behavior. Child Development. 1996; 67(6):3263–77. PMID: 9071781
54. Strayer J, Roberts W. Empathy and Observed Anger and Aggression in Five-Year-Olds. Social Devel-
opment. 2004; 13(1):1–13.
55. Koestner R, Franz C, Weinberger J. The family origins of empathic concern: A 26-year longitudinal
study. Journal of Personality and Social Psychology. 1990; 58(4):709. PMID: 2348366
56. Brehm SS, Fletcher BL, West V. Effects of empathy instructions on first-grader's liking of other people.
Child Study Journal. 1981.
57. Barnett MA. Similarity of experience and empathy in preschoolers. The Journal of genetic psychology.
1984; 145(2):241–50.
58. Hatcher SL, Nadeau MS, Walsh LK, Reynolds M, Galea J, Marz K. The teaching of empathy for high
school and college students: Testing Rogerian methods with the Interpersonal Reactivity Index. Ado-
lescence. 1994.
59. Kremer JF, Dietzen LL. Two approaches to teaching accurate empathy to undergraduates: Teacher-
intensive and self-directed. Journal of College Student Development. 1991.
60. Barak A, Engle C, Katzir L, Fisher WA. Increasing the level of empathic understanding by means of a
game. Simulation & Gaming. 1987; 18(4):458–70.
61. Feshbach N. Empathy, empathy training and the regulation of aggression in elementary school chil-
dren. Aggression in children and youth: Springer; 1984. p. 192–208.
62. Feshbach N, Konrad R. Modifying aggression and social prejudice. Prevention and Control of Aggres-
sion and the Impact on its Victims: Springer; 2001. p. 355–60.
63. Barnett MA, Howard JA, Melton EM, Dino GA. Effect of inducing sadness about self or other on help-
ing behavior in high-and low-empathic children. Child Development. 1982:920–3.
64. Perry MA. Modeling and instructions in training for counselor empathy. Journal of Counseling Psy-
chology. 1975; 22(3):173.
65. Kohn A. Caring kids: The role of the schools: Phi Delta Kappan; 1991.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 23 / 27
66. Fowler JH, Christakis NA. Cooperative behavior cascades in human social networks. Proceedings of
the National Academy of Sciences. 2010; 107(12):5334–8.
67. Hodges SD, Wegner DM. Automatic and controlled empathy. Empathic accuracy. 1997:311–39.
68. Ericsson KA. The influence of experience and deliberate practice on the development of superior
expert performance. The Cambridge handbook of expertise and expert performance. 2006:683–703.
69. Milton JG, Small SS, Solodkin A. On the road to automatic: dynamic aspects in the development of
expertise. Journal of Clinical Neurophysiology. 2004; 21(3):134–43. PMID: 15375344
70. Sonnby-BorgströmM, Jönsson P, Svensson O. Emotional empathy as related to mimicry reactions at
different levels of information processing. Journal of Nonverbal Behavior. 2003; 27(1):3–23.
71. Warner RE. Enhancing teacher affective sensitivity by a videotape program. The Journal of Educa-
tional Research. 1984:366–8.
72. Konrath S. Positive technology: Using mobile phones for psychosocial interventions. In: Yan Z, editor.
Encyclopedia of Mobile Phone Behavior, in press: IGI Global; 2014.
73. Center P. http://pewinternet.org/Commentary/2012/February/Pew-Internet-Mobile.aspx. 2012.
74. Nielsen. http://www.nielsen.com/us/en/newswire/2013/mobile-majority—u-s—smartphone-
ownership-tops-60-.html. 2013.
75. Campbell SW, Park YJ. Social implications of mobile telephony: The rise of personal communication
society. Sociology Compass. 2008; 2(2):371–87.
76. Ling R. New Tech, New Ties: HowMobile Communication Is Reshaping Social Cohesion. Cam-
bridge, Mass; London: The MIT Press; 2010.
77. Dey AK, Wac K, Ferreira D, Tassini K, Hong J-H, Rojas J. Getting closer: an empirical investigation of
the proximity of user to their smart phones. Ubicomp. 2011:163–72.
78. Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in disease prevention and
management. Epidemiologic reviews. 2010; 32(1):56–69.
79. Fiordelli M, Diviani N, Schulz PJ. Mapping mHealth research: a decade of evolution. Journal of medi-
cal Internet research. 2013; 15(5).
80. Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by mobile telephone
short-message service. American journal of preventive medicine. 2009; 36(2):165. doi: 10.1016/j.
amepre.2008.09.040 PMID: 19135907
81. Herbert L, Owen V, Pascarella L, Streisand R. Text Message Interventions for Children and Adoles-
cents with Type 1 Diabetes: A Systematic Review. Diabetes technology & therapeutics. 2013; 15
(5):362–70.
82. Krishna S, Boren SA, Balas EA. Healthcare via cell phones: a systematic review. Telemedicine and e-
Health. 2009; 15(3):231–40. doi: 10.1089/tmj.2008.0099 PMID: 19382860
83. Liang X, Wang Q, Yang X, Cao J, Chen J, Mo X, et al. Effect of mobile phone intervention for diabetes
on glycaemic control: a meta-analysis. Diabetic Medicine. 2011; 28(4):455–63. doi: 10.1111/j.1464-
5491.2010.03180.x PMID: 21392066
84. Militello LK, Kelly SA, Melnyk BM. Systematic Review of Text-Messaging Interventions to Promote
Healthy Behaviors in Pediatric and Adolescent Populations: Implications for Clinical Practice and
Research. Worldviews on Evidence-Based Nursing. 2012; 9(2):66–77. doi: 10.1111/j.1741-6787.
2011.00239.x PMID: 22268959
85. Park LG, Howie-Esquivel J, Dracup K. A quantitative systematic review of the efficacy of mobile
phone interventions to improve medication adherence. Journal of Advanced Nursing. 2014.
86. Shaw R, Bosworth H. Short message service (SMS) text messaging as an intervention medium for
weight loss: A literature review. Health informatics journal. 2012; 18(4):235–50. doi: 10.1177/
1460458212442422 PMID: 23257055
87. Whittaker R, Borland R, Bullen C, Lin RB, McRobbie H, Rodgers A. Mobile phone-based interventions
for smoking cessation. Cochrane database syst Rev. 2009; 4.
88. Przybylski AK, Weinstein N. Can you connect with me now? How the presence of mobile communica-
tion technology influences face-to-face conversation quality. Journal of Social and Personal Relation-
ships. 2013; 30(3):237–46.
89. Abraham A, Pocheptsova A, Ferraro R. The effect of mobile phone use on prosocial behavior. Unpub-
lished manuscript. 2012.
90. Coyne SM, Stockdale L, Busby D, Iverson B, Grant DM. “I luv u:)!”: A Descriptive Study of the Media
Use of Individuals in Romantic Relationships. Family Relations. 2011; 60(2):150–62.
91. Faulkner X, Culwin F. When fingers do the talking: a study of text messaging. Interacting with comput-
ers. 2005; 17(2):167–85.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 24 / 27
92. Padilla‐Walker LM, Coyne SM, Fraser AM. Getting a High‐Speed Family Connection: Associations
Between Family Media Use and Family Connection. Family Relations. 2012; 61(3):426–40.
93. Pettigrew J. Text messaging and connectedness within close interpersonal relationships. Marriage &
Family Review. 2009; 45(6–8):697–716.
94. Cocotas A. Kids send a mind boggling number of texts every month. Business Insider. 2013.
95. Huesmann LR, Guerra NG. Children's normative beliefs about aggression and aggressive behavior.
Journal of Personality and Social Psychology. 1997; 72(2):408. PMID: 9107008
96. Wilhelm MO, Bekkers R. Helping behavior, dispositional empathic concern, and the principle of care.
Social Psychology Quarterly. 2010; 73(1):11–32.
97. Wilhelm MO, Bekkers R. Principle of Care Scale. Unpublished scale. 2012.
98. Batson CD, Batson JG, Griffitt CA, Barrientos S, Brandt JR, Sprengelmeyer P, et al. Negative-state
relief and the empathy—altruism hypothesis. Journal of Personality and Social Psychology. 1989; 56
(6):922.
99. Batson CD, Batson JG, Slingsby JK, Harrell KL, Peekna HM, Todd RM. Empathic joy and the empa-
thy-altruism hypothesis. Journal of Personality and Social Psychology. 1991; 61(3):413. PMID:
1941512
100. Clary EG, Snyder M. The Motivations to Volunteer. Current Directions in Psychological Science.
1999; 8(5):156–9. doi: 10.1111/1467-8721.00037
101. Konrath S, Fuhrel-Forbis A, Lou A, Brown SL. Motives for Volunteering Are Associated with Mortality
Risk in Older Adults. Health Psychology. 2012; 31(1):87–96. doi: 10.1037/a0025226 PMID:
21842999
102. Davis MH. Measuring individual differences in empathy: Evidence for a multidimensional approach.
Journal of Personality and Social Psychology. 1983; 44(1):113–26. doi: 10.1037/0022-3514.44.1.113
103. Eisenberg N, Lennon R. Sex differences in empathy and related capacities. Psychological Bulletin.
1983; 94(1):100–31.
104. Kling KC, Hyde JS, Showers CJ, Buswell BN. Gender differences in self-esteem: a meta-analysis.
Psychological Bulletin. 1999; 125(4):470. PMID: 10414226
105. Batson CD, Fultz J, Schoenrade PA. Distress and empathy: Two qualitatively distinct vicarious emo-
tions with different motivational consequences. Journal of Personality. 1987; 55(1):19–39. PMID:
3572705
106. Schwarz N, Bless H. Constructing reality and its alternatives: An inclusion/exclusion model of assimi-
lation and contrast effects in social judgment. The construction of social judgments. 1992:217–45.
107. Schwarz N, Bless H. Assimilation and contrast effects in attitude measurement: An inclusion/exclu-
sion model. Advances in consumer research. 1992; 19(1):72–7.
108. Heine SJ, Lehman DR, Peng K, Greenholtz J. What's wrong with cross-cultural comparisons of sub-
jective Likert scales?: The reference-group effect. Journal of Personality and Social Psychology.
2002; 82(6):903. PMID: 12051579
109. Schmit MJ, Ryan AM, Stierwalt SL, Powell AB. Frame-of-reference effects on personality scale scores
and criterion-related validity. Journal of Applied Psychology. 1995; 80(5):607.
110. Wood AM, Brown GD, Maltby J, Watkinson P. How are personality judgments made? A cognitive
model of reference group effects, personality scale responses, and behavioral reactions. Journal of
Personality. 2012; 80(5):1275–311. doi: 10.1111/j.1467-6494.2012.00763.x PMID: 22224626
111. Schwarz N, Bless H, Strack F, Klumpp G, Rittenauer-Schatka H, Simons A. Ease of retrieval as infor-
mation: another look at the availability heuristic. Journal of Personality and Social Psychology. 1991;
61(2):195–202.
112. Derntl B, Finkelmeyer A, Eickhoff S, Kellermann T, Falkenberg DI, Schneider F, et al. Multidimen-
sional assessment of empathic abilities: neural correlates and gender differences. Psychoneuroendo-
crinology. 2010; 35(1):67–82. doi: 10.1016/j.psyneuen.2009.10.006 PMID: 19914001.
113. Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and commitment therapy: model,
processes and outcomes. Behav Res Ther. 2006; 44(1):1–25. Epub 2005/11/23. doi: 10.1016/j.brat.
2005.06.006 PMID: 16300724.
114. Hepper EG, Hart CM, Sedikides C. Moving Narcissus: Can Narcissists Be Empathic? Personality and
Social Psychology Bulletin. 2014; 40(9):1079–91. doi: 10.1177/0146167214535812 PMID: 24878930
115. Lilius JM, Kanov J, Dutton J, Worline MC, Maitlis S. Compassion revealed: What we know about com-
passion at work (and where we need to knowmore). Ann Arbor. 2011; 1001:48109.
116. Rynes SL, Bartunek JM, Dutton JE, Margolis JD. Care and compassion through an organizational
lens: Opening up new possibilities. Academy of Management Review. 2012; 37(4):503–23.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 25 / 27
117. Dutton JE, Workman K, Hardin AE. Compassion at Work. Annual Review of Organizational Psychol-
ogy and Organizational Behavior. 2014;in press.
118. Galinsky AD, Magee JC, Inesi ME, Gruenfeld DH. Power and perspectives not taken. Psychological
Science. 2006; 17(12):1068–74. PMID: 17201789
119. Beck RS, Daughtridge R, Sloane PD. Physician-patient communication in the primary care office: a
systematic review. The Journal of the American Board of Family Practice. 2002; 15(1):25–38. PMID:
11841136
120. Hojat M, Louis DZ, Markham FW,Wender R, Rabinowitz C, Gonnella JS. Physicians' empathy and
clinical outcomes for diabetic patients. Academic Medicine. 2011; 86(3):359–64. doi: 10.1097/ACM.
0b013e3182086fe1 PMID: 21248604
121. Stewart MA. Effective physician-patient communication and health outcomes: a review. CMAJ: Cana-
dian Medical Association Journal. 1995; 152(9):1423. PMID: 7728691
122. Kurtz RR, Grummon DL. Different approaches to the measurement of therapist empathy and their
relationship to therapy outcomes. Journal of Consulting and Clinical Psychology. 1972; 39(1):106.
PMID: 5045268
123. Truax CB, Mitchell KM. Research on certain therapist interpersonal skills in relation to process and
outcome. In: Bergin AE, Garfield SL, editors. Handbook of Psychotherapy and Behavior Change New
York: Wiley; 1971. p. 299–344.
124. Landry SH, Smith KE, Swank PR. Responsive parenting: establishing early foundations for social,
communication, and independent problem-solving skills. Developmental Psychology. 2006; 42
(4):627. PMID: 16802896
125. Rothbaum F, Weisz JR. Parental caregiving and child externalizing behavior in nonclinical samples: a
meta-analysis. Psychological Bulletin. 1994; 116(1):55. PMID: 8078975
126. Wolff MS, Ijzendoorn MH. Sensitivity and attachment: A meta-analysis on parental antecedents of
infant attachment. Child Development. 1997; 68(4):571–91. PMID: 9306636
127. Grossmann K, Grossmann KE, Fremmer-Bombik E, Kindler H, Scheuerer-Englisch H, Zimmermann
P. The uniqueness of the child–father attachment relationship: Fathers’ sensitive and challenging play
as a pivotal variable in a 16-year longitudinal study. Social Development. 2002; 11(3):301–37.
128. Waller R, Gardner F, Hyde LW.What are the associations between parenting, callous-unemotional
traits, and antisocial behavior in youth? A systematic review of evidence. Clin Psychol Rev. 2013; 33
(4):593–608. doi: 10.1016/j.cpr.2013.03.001 PMID: 23583974.
129. Ramsauer B, Lotzin A, Muhlhan C, Romer G, Nolte T, Fonagy P, et al. A randomized controlled trial
comparing Circle of Security Intervention and treatment as usual as interventions to increase attach-
ment security in infants of mentally ill mothers: Study Protocol. BMC Psychiatry. 2014; 14:24. doi: 10.
1186/1471-244X-14-24 PMID: 24476106; PubMed Central PMCID: PMC3911958.
130. Leplatte D, Rosenblum KL, Stanton E, Miller N, Muzik M. Mental health in primary care for adolescent
parents. Mental Health in Family Medicine. 2012; 9(1):39–45. PMID: 23277797; PubMed Central
PMCID: PMC3487608.
131. Swain JE, Ho SS, Dayton CJ, Rosenblum KL, Muzik M. Attachment Intervention for Trauma-Exposed
Mothers Affects Stress and Empathy Neurocircuits. 34th Annual Meeting of the Canadian Academy of
Child and Adolescent Psychiatry; Toronto2014.
132. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful approach to
multiple testing. Journal of the Royal Statistical Society Series B (Methodological). 1995:289–300.
133. Stellar JE, Manzo VM, Kraus MW, Keltner D. Class and compassion: Socioeconomic factors predict
responses to suffering. Emotion. 2012; 12(3):449. doi: 10.1037/a0026508 PMID: 22148992
134. Piff PK. Wealth and the Inflated Self Class, Entitlement, and Narcissism. Personality and Social Psy-
chology Bulletin. 2014; 40(1):34–43. doi: 10.1177/0146167213501699 PMID: 23963971
135. Hein G, Singer T. I feel how you feel but not always: the empathic brain and its modulation. Current
Opinion in Neurobiology. 2008; 18(2):153–8. PMID: 18692571. doi: 10.1016/j.conb.2008.07.012
136. Decety J. The neural pathways, development and functions of empathy. Current Opinion in Behav-
ioral Sciences. 2015; 3:1–6.
137. Swain JE, Kim P, Spicer J, Ho SS, Dayton CJ, Elmadih A, et al. Approaching the biology of human
parental attachment: Brain imaging, oxytocin and coordinated assessments of mothers and fathers.
Brain Research. 2014. doi: 10.1016/j.brainres.2014.03.007 PMID: 24637261.
138. Moses-Kolko EL, Hipwell A, Swain JE. In search of neural endophenotypes of postpartum psychopa-
thology and disrupted maternal caregiving. Journal of Neuroendocrinology. 2014;in press.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 26 / 27
139. Ho SS, Konrath S, Brown S, Swain JE. Empathy and stress related neural responses in maternal deci-
sion making. Front Neurosci. 2014; 8:152–. doi: 10.3389/fnins.2014.00152 PMID: 24971049; PubMed
Central PMCID: PMC4053926.
140. Insel TR. The NIMH Research Domain Criteria (RDoC) Project: precision medicine for psychiatry. Am
J Psychiatry. 2014; 171(4):395–7. doi: 10.1176/appi.ajp.2014.14020138 PMID: 24687194.
141. Cuthbert BN. The RDoC framework: facilitating transition from ICD/DSM to dimensional approaches
that integrate neuroscience and psychopathology. World Psychiatry. 2014; 13(1):28–35. doi: 10.
1002/wps.20087 PMID: 24497240; PubMed Central PMCID: PMC3918011.
142. Schreiter S, Pijnenborg GH, Aan Het Rot M. Empathy in adults with clinical or subclinical depressive
symptoms. Journal of Affective Disorders. 2013; 150(1):1–16. doi: 10.1016/j.jad.2013.03.009 PMID:
23668900.
Increasing Empathy with Text Messages
PLOS ONE | DOI:10.1371/journal.pone.0137585 September 10, 2015 27 / 27
